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(57) Abstract: A radio device (1000) separates the signal 
from a specific terminal among from the signals from 
adaptive array antennas (#1 to #4) according to a reception 
weight vector calculated by a reception weight vector 
calculator (20). A reception coefficient vector calculator 
(22) derives an impulse response of a propagation path of the 
signal from the specific signal A transmission coefficient 
vector inferring device (32) predicts the propagation path 
at the transmission time from the results of the inference 
by the reception coefficient vector (22). A transmission 
weight vector calculator (30) controls the antenna directivity 
at the transmission time according to the results of the 
prediction by the transmission coefficient vector inferring 
device (32). In such a way, the degradation of the error rate 
of the downstream line due to time difference between the 
upstream and downstream lines can be suppressed. 
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tam#m 

HI 3 0 \%MW&%%&%WIgL (Frequency Division Multiple Access : F DM 
A) , &fftP\&W£Wi (Time Division Multiple Access : TDMA) 
D M A iX* x A It 5 f- -V *fr<DmWMX'h 5 Q 

S3 0Sr#RP.LT, F DMA, TDMAfc <fctfp DMAIloV^-Cffi^n 
tft^-ra o H3 0 (a) liFDMA^i-I^T'feoT, £*5ESSfcf l~f 4 

-4©flr#ttjai»[|f[7-f^fcj:oT^»i*n*o 

i30 (b) (^-TTDMAtCjoV^-Cti. if<Dx i?f Mt&tltcig3§rfc, 

iiftassftf i~f 4 ©marc, ^o-^w« (^^oyh) rti^ 

#){Z.^ PDMAWIf$Jxtl/^o 'OPDMA^H S3 0 (c) 
W (adaptive array) fc£©ffi2=P#l&i*iM£ SrffiV ^T^SI^ftS,, 
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20 ®3 1 ii, r <d £ 9 *rm/^7 ujmumi&m<DW}ftWM&w&$)iz.7jk 

n^T^T^* 1, #2, #3, -, %nfrbt£Z>T\"<T>7-)-2*mx.X 

*>- o , %(Dmmm < mmzm 1 3 1 Lxm^-to mm-tz®. 
25 mmftx\ ^-VA<Di%j£X'hzm&mmm4tTy7Tj7Tujm&g ; 

m(D=L— ?b (DffiMxh zm&mmm 8 1 mm&mm 6 1 (ornxw^m^-o^. 
mmtefrtiz (^9) o 
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— «f b (Dm^WMm 8 3 rt-c^sftTgw&^-t ft 9 » 

io rm^TKinsiiim -©a— tfB^bo^^as^ft^ 

P>Bfe*-f"Sfci?>t, &<0 4:5*&S&?t*oTV*<5. 1^3 2f4, rm-f^7 

cx-ifA35»P>(Oflr*SrA (t) , a-1fBd» B (t) birZ 
ts 0 3 1 ©7 KTVft 2 «t5l 1 ©7yft# 1 fiDSif 1 
15 (t) 14, &S;©«fc5i;:*fc>$*i5 : 

xl (t)=alXA(t)+blxB(t) 

ai, b in, «a?-f5J:5t-yTy^-f A-c^k-f-5«»-es>5. 

5 : 

20 x2 (t)=a2XA(t)+b2XB (t) 

a 2, b 2 t ^l: y 7^^^f AT^t5Mt*fc5„ 
S307yftt3T?0$fiitx3 (t) f4, J^^iplvl^^tL 

5 : 

x3 (t) =a3XA (t) +b3XB (t) 

25 ^r-e, a 3, b 3t>pi«ic!;r/u^>rA-e^k-t-s«jft-efe5. 

xn (t) =anXA (t) +bnXB (t) 

ZZX\ a a, b n little y A-C3Bfk-r6«»CT?*>5. 
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±fB£>#$[a 1, a 2, a 3, -, a nli^—fAfrb<Dm&i§ttttL^ 
7W7yft2Mt57yrt#l, #2, #3, -, # n (E^fteftO 

5fi@K -t"4t>*>l^--h/i«ftOllOIH**)»t-CiE$n-CV^) , Ztl^tMDTy 

±lE©«»bl, b2, b3, -, bn<i>EI«H:» 3--1fB^b©m& 

ft#K:*tU T^x-7-#l, #2, #3, -, ttno-tn^n-c^sflrsiAi-jg 

10 *n«?il©T^^"t?Sflr*iXfcfll*x 1 (t) , x2 (t) , x3 (t) , 

x n (t) tt, m-TS^-r y^l 0-1, 10-2, 10-3, -, 1 0 

^>r h/v^J«l lK4-;te>*i5 »JSi"SfHjMSl 2-1, 1 

2-2, 12-3,-, 1 2-n(D-%AtHZ*:tl : etl J §-Z-bhZ 0 

7yrf-C*©§fffltl^t5l*w 1 , w2, w3, -, wn^^n^So 
rftkwS^te, ^i$-r5<fc h/Mts>J«l lie J: 9 s VTA* 

Lfc^ot, 7yrt#lf©M^xl (t) fc^ »S^12-1!:ST, 
20 wlX (alA (t) + b 1 B (t)) T^-Tt 2 -C<Dg{f fg x 2 

( t ) mW$s 12-2 =SrMX, w2X (a2A (t) +b2B (t) ) * 
•K T>"X^-#3X-(DSfSff-§-x 3 (t) te % $##1 2-3&&T, w3 X 
(a3A (t) +b3B (t)) bl£*>* $f>lC7yft#nf©§f|ftx n 
( t ) fi, 1 2 - n wnX (anA (t) +bnB (t) ) b*£ 

25 5„ 

£ftfc<0*JMBl 2- 1, 12-2, 12-3,-, 1 2-n<7)tB^li, JP» 
Si 3 "CM £ ft, *©tttf?f4TfB0>.i:3fc:*5 : 

wl (alA (t) + b 1 B (t) ) +w2 (a2A (t) + b 2B (t) ) 
+ w3 (a3A (t) +b3B (t) ) +- + wn (anA (t) +bnB 
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(t) ) 

^*i£ft-§-A (t) \zmi-z>&tm^B (t) \zmi-z>T%t\z#rt?>bik<D£ 

: 

(wlal+w2a2+w3a3H h-wnan) A (t) + (wlbl+w 

5 2 b 2+w3 b 3+-+wn b n) B (t) 

w3, -, wn^ff^-T^o tzbZ-t£. mZ2<DmX\L b^<? h^\m 

10 &Mal, a 2, a 3, — , an, bl, b2, b3, — , bn^ti^U 
fa^-A ( t ) <Dmkft±W-t LT 1 , m^B ( t ) <D&#tf±#t LTO b ?£Z> 
XoiZ, I*wl, w2, w3, vm&ttMi'Zo 

tiD, m^A (t) ©«»3&$1, fs^-B (t) OfiftiSOiftSlfrwl, w 
15 2, w3, -, wn£U Tfr94 JxX%)&tZ> : 

wlal+w2a2+w3a3+—+wnan=l 
wl b Hw2b2+w3b3+- + wnbn = 0 

r©igS:-»^SA©»te©»Wf4«B&-r5i s , fcfc Will Lfc^fciBft Six 

20 te£*Vt^-5t>tf>-efc5o 

^©J^Kfi^wl, w2, w3, -, wn^t5^i:ia «9 . vbD^IS 1 

3 0tti^fi-i-fiTIE^i*5t) ir^S : 
W^fs-^-=lXA (t) +0XB (t) =A (t) 
|>— jf©»&J % h^-^yyflf] 
25 if A, BW^tSiJfi^Oi SfcfrfctoUSo 

B33WU *»«^©*««#©7U-A*j«*^11»»B|-C*)5. ftfflt 
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ru^mMmmmi (dv^j b^mmi i (@3 2) r± % >*!)i4A» 

-fAOmfkte. tfWrt&-^S„ (t) £ L-CT^x^^T^Mi^Sife^l^b 

0 3 2tj3V>-C, ^»b^A^JfS-i-S n (t) 14, TP?? 4 77V 
10 >ffc»S*Jilfc#WH-5^»lTK:A«K *3HSl 5-1, 15-2, 15 
-3, -, 15-nO-*A*C^^5o ~thb<Dm&$s<DmjJA*HUm: 

l^wl, w2, w3, wn^^e— &*VCM£ft5 0 

15 1, 10-2, 10-3, •-, »57yft#l, #2, 

#3, #nK&htls H3 I©«*jt3rtlc2feflr$tl5. 

~ ' T\ »t H C7 K7Vf 1 2 ^fflV>TM^tl5(lf Hit Stefll 

< 3£g£7jH-E 3 1 3 \ZWt LT, 0 3 4 <D«±©^ 3 a (d^ 

-r^ ? izr^T^yr v^mmmmm 1 a>btt^-iPA<z>i*#Ms«4 
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(Frequency Division Duplex) „ TDD (Time Division Duplex) SrPt3t>"? s j§ 

10 ^-Cfi. ±«3EWSl-C»?>nfcT^>f^— ^ (?^ h^<* Ww<*— £ 
T0lHlil|-ettffl-r5B^ ASl£^0«>*>S»tt*W y-etft««:3BSLfc» 
£fctt, ±T0i»M©i$Wi!EfcJ: I? TO Em-CIS 9 
o£!K ±9 01! (7y7y^) "Ca— !fJB5|5d>e>**»lJ:««#aHESn 

\simx'&btitc<?^ h^<* H/HiSrfflV'»-C-ft^M*Srtt*5¥ife*S£tT«>Att 
20 «W£«36$*vCV*3. 

(1) 2Dj& /J\HL fi^l (B- I I) , v o I. J 8 1 -B- 
II, no. 1, pp. 1-9, Jan. 1 9 9 8. 

(2) ±m. mm. flr^a«, rcs9 7-6 8, pp . 27-32, 

Jul. 1 9 9 7. 
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TDD/PDMA*^{^v^t±TlaIj»IBI©«FMIIlc:J:0*4-f-5 



389! ©M* 

mx^mmommmm*. &imiM<ojmmm<omfSL\zM*.Xs miz<o 

i»*d»e>©aiS^$ixS^o±OlHllft^py Mi, ±DIsHft^oy h©3MTC 

20 {C^lt?3tlS^l©Bff^±#$©^l©hU--V^x-^^t, ±0lHlJft 
* n y MDfcfWMHttlt bftSfg 2 0>mfe<»*% £<Dm2<Dh V— 

tiWSo'v^T, #£©^a^©fc&&©^£^fl>ib©-r v^Vv^glcffi 
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js*j6» e> ©it # ^n^m-t- 5 it©f- * * w-r s -r - * m& t £ 

5:i-e, i^ffi^©i£«B#©£&&£^»-f So 

#£©^*tf^©iff#£^ftW^m«^ifc©7*-* $:tt5f-^i«i?r 

£ft£&K*{t£[3J8&te. *8©«i£tt«rlHl»U ®»»*lwS<5v^^Hfrr sr. 
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^*i»ai-5aifi^*>f b*<* wmm-jhr*, mmm^-^Ati\^n. 
«^*>r h-<^ hA^Hbi-satftpw bs<? vj^mnt. mmv^ b-< 
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15 ;\<t*%Lrtx. ^mm^^m^n(Dm^^K^xm^\^tiir^m 

20 m i *%w<Dmm<DMM i © p dm AjBsyaj^ataiiya (&££i&J5) 
B2«. M^ff mMmmm) i o o o©iwn^t5fcfc(D7n 

25 S4 wtoien i ©gji&w©, gm&M^f bA&nm 2 2 
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0 7 ft, m&<DWM 7 © A R^-TVl^TiH-fS 1 (^lit^0T-fc5c 

@9tt, 0 7Ul^Lfc:7-f/u*A (z) ©#fiJcSr*-t^Be^py^HT?as>5. 
5 ilOli, AR^TVW-fcttS^yl^A (z) £>&:7w/U*W (z) (Dm$L 

il2tt, T D D/P DM AM^imiffc 5, 
10 m 1 3te, PDMA^n y h#lfi£^i-0T?i5 5 o 

0i4li, **Ky:79HBifc*f d i55Hz©i^|:otNt(DlgIS©B 
ER#tt^-r0-efcS o ^«|{i5p^lE b /N 0 (l \fy hfcfcij (D^^/u^ 

jRWfiTOfjx sp*& ber siTs m<D®x*bm 

15 ft) 

mi 5tt, Kyy7-MI!c f d i5 2 0 H z <D^lco^t©ISM© 
BER«H±&*-fB-?*>5. 

H16I1, **Ky^9— JSJftftf d tf*4 OH z ©»^ov^©aflH(6SO 
BER#ttSr^-r0-Cfc6o 
20 Il7li, ft*Ky^7-aiJ[ftf 4 ^5HzO«^toV^-rRLS^H¥fcJ: 

01 8f±, **Ky:/7HSiait*f 4 #2 OHz<D|§£KoV^RLS*M?|:: 
«t £?>¥*&B E R^ttSr^-riaT-fcSo 

ii9li, ft^Ky^-HaSftf OHzOii-g-Kov^RLS^MfK 
25 «t5«I^TOBER^Sr^-r@T-fc5 0 

0 2 Ofi x **Ky:77--flSfc*:f d i55Hz©l^:o^t©SMl^jf|: 
«t 5 m^cow-m B E R 0 -e 5 D 

0 2 lte, fcAcKs/T^-J^i&^Cf „ 255 2 OHz£>|§£Ko^-C£)SMI*Mf 

12 



« (mm 



WO 00/79702 PCT/JPOO/04086 

n «k 5 m fe<D¥-t% b e r %7p-tm 5 „ 

5 02 4f± x ft^Kj/^-jaStttf d ^2 0Hz<D^KoV^£>#&iA;#9 

H26tt, S*Ky^7-S»»f d lc»i-52piSBER»tt**^-H-(?ife5. 

io H2 7I4, *%m<D£M<DMm8 <dp dm Ammi&m<Dmmmm mmmm 

m) 2 0 0 0O#|fife^i-«ltB&yp 5/^0T*fc5c 
^) 3 0 0 0 ©*»f££r^-r«tP&:/n y ^ 0-?*>5. 

02 9it *&w<Dmm<DMmi o<DPDMAmmmm<Dm&mm mm&i& 

15 Ji) 4 0 0 0©«j£«r*i-«l»^ny*B"T^fe5 o 

( Path Division Multiple Access : P DMA) C9#fI<£>iiHf v^X J»\Z}atf 5 

20 fc5„ 
25 

1 0 0 0<Dm&£fTrrffl&-7v y?mx-hz 0 
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m l K*Lfc*Wtfc*JVvtHu ^fP SUPS 2 tSr^SiH-Sfctf)^ 4 
iO-«WJwN* (N : ffcoTtJ:V\ 
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gm&S R 1 feiVa- fP S 1 ~<D{g^£^i-5 ST 1 ri^tt 

s^l 0-1-1 0-4 \z£ »K aRWtC§lljlx.e)Jl5o 
-f£*>^ ^ft^ixroT^xi-T-gffi^tifcgfsfa-JI-RX, (t) , RX 2 
5 (t) , RX 3 (t) , RX 4 (t) It mSIS** jxf-l 0-1, 10-2, 
10-3, 1 0-4 &tfUT£«»S RIKA !K gm?W h/Hf-^ 
2 0, g«ffi*fr<* h^W-JH»2 2\z$z_btiZ>b th\^ m-TSm^i 2 

-1, 12-2, 12-3, 1 2-4<D— ^A^l^ft^ft^X. £>*L5 0 
10 fo<DT^Ti-X'<D%mis-%^#-i-Z)M&&%lw rxll, w r x 2 1 , wrx3 

s u &ie««*h-5 * * y 3 4 i , mm^? b/ntjg* 3 2 o«uee* 

20 H30 frbCDMfr&Mvr txll, w t x 2 1 , wtx31, wtx41 &%)1>Q 
SflSffclHSl 5- 1, 15-2, 15-3, 1 5-4 h*^ts 0 fllSl 5- 
1, 15-2, 15-3, 1 5-4frh(DmtH^ ^yfl 0-l~l 0-4 

fc*>\ Si fcttB^L-CV^ftV^, ^fggPSR l^il^^s^ST 1 ^^(Z) 

Sft^SR i ©ftfe&«HU;:«i!ii1-5 £WTo<t *5& -efe^o 

r ^x^-esft £ *ifc£fsfs R x , (t) , rx 2 (t) , rx, (t) , rx 

, (t) I*. £kT<Dl£.X'm£ti2> 0 
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RX^t) = h u Srx 1 (t)+ h 12 Six 2 (t)+ nj(t) - (1) 

RX 2 (t) = h 2l SrXj (t) + h^SrXjCt) + n 2 (t) ••• (2) 

KX 3 (t) = h 3I Six,(t) + h 32 Six 2 (t)+ n 3 (t) — (3) 

RX 4 (t) = h 4l Srx 1 (t) + h 42 Srx 2 (t) + n 4 (t) - (4) 



^ZT\ -fs-^-RXj (t) MU j#i (j=l, 2, 3,. 4) (DTyri-Vg: 
flTft-JHr^U fS-g-Srxi (t) it, i#g (i = l, 2) ©a— tPflSjgfcft L 

Sfcfc, «fthji fi. j #BroT^x^-^ft$tlfc, i #g©^— ffah 
U nj (t) 12, j#BOS««*K:'Sr*n5«l : efSr* 

±©5S (1) ~ (4) h/W^itT-^IEl-St, aTO«t5{-^5o 



X(t) = H 1 Srx 1 (t) + H 2 Six 2 (t) + N(t) - (5) 

X(t) = [RX,(t), RX 2 (t), RX^(t)f - (6) 

Hi = [h at h 2l ,...,l^ l ] r , (i = l,2) -(7) 

N(t) = [ ni (t), n 2 (t), .... n+(t)f .« (8) 



&*55£ (6) ~~ (8) td&^-C, [•••] T it, [-] (Dim&ftl-o 
ZZX\ X (t) ttA^ff-^* H ; it imBiD^-^fDgm&M^? 

h/K N (t) ttJBF^* h/uSr-tn^n^LTV^So 

r^^-r yri^>TT>T-^f±, Hi»^u*:J:5tc, ^tim^r^^ 

^©A^ft-f-l-fi^^w r xli~w rx4i *»ltT^fifc L*:«#S:Sfll«* 

srx (t) £ L-cai^-rSo 

rxl (t) ^Ili-r^^^T^x^^T l"((DmttitEkT(D£o\Z&Z>o 
7^f>f^7WlOOO^<ttyl (t) A^fs^-<^ K/WX 
(t) tV^J V*<9 h/V-Wl 0V<:7 h/^(0»^\ZX*>s SkT(DXo^X'mt> 
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yl(t) = X(t)Wj T -(9) 
W, = [wrx,„ wrx 21 , wrx, 3 j, WD^i] 1 -do) 

1"&:b*>, Y*<9 h^Wl «u j#S<7)A^-^RXj (t) 

fc>£*l5fi^#J&wr xjl (j=l, 2, 3, 4) SrS**-*"*^* h/VT'fcSo 
::t'S (9> <£>«fc9K3tfc>£*Lfcy 1 (t) KStLT, 5£ (5) Ki^S 
5 SftfcA^flr*^* h/i'X (t) £ftA-f5£, «T©J:5l-*5. 

y l(t) = HjW/Srx, (t) + H 2 W^SrXj (t) + N (t) • - - 0 1 ) 

H 1 W 1 T =1 -02) 
1Q H 2 W 1 T =0 --(13) 

^ (12) *5j:tf5*: (1 3) £tifc1-<fc5i£*^ h/vwi 
m&tiZk. 7m^^7W10 0i^©ttiMfyl (t) &m$XT 

yl(t) = Srx l (t)+N,(t) -04) 
N,(t) - n,(t)w n + n 2 (t)w 2l + n 3 (t)w 3 , + n 4 (t)w 4 , 

— 05) 

15 -tf^h. ffi^ft-^-y i (t) \at. 2A<D*-—?<D?h<Dmi&n<o=>-—f 
ftmmvtzm^-s r xi (t) umbtiz^t^Kz,, 
mwmm 1000 (DWiftnwmi 

20 0 0 0 K:*5^-Ctt, 7^f-fy7K©^^ h/u (S^ 
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SftSBSRlt^T, Sflllflilo^t, Sftm-^Ofe»W*i^ 
£fT9 Ury/Sl 0 0) 0 fi*K©J63£tt, 5£ (1) ~ (4) {£*5^T, 

5 fi^iSt, ^ (l) ~ (4) fcis^T, fctx.H Sk®&&<9 K^H, 
io f^s 102). :©f«ISiifc$ilff»'<^ hy^^ft^oi^t^^^ h 

£<5V*T* SHi*^ WV©fW&*TV\ 5 - 1~1 5-4ICIU 

^5 (^f^yS 104), 
15 [gfi^Sc** h A'fUttS 2 2 ©ttfls] 

o#*i^ b i ^Ltcmmmm i K^tf-sgm^a^ h/i*HM*2 2 ©a 

*-f» 7Vft*flR*4^ IBI«fl:Iflt5a-f 2 # 
7^^£«T£«@Ba»&ffla$ft5fc*W:, ±^tfc^ (1) ~ (4) X'g 
20 t>^^-5 0 

C:<D5£ (1) ~ (4) X^t>ZtlZ>Tl'7~r<D%.mm-2r$:'<? h/v 
T-^f2Lfc;££Wie-fr£(C JWT<D5£ (5) ~ (8) <D£o\Z?j;Z> 0 

X(t) = HjSrx,(t) + H 2 Srx 2 (t) + N(t) - (5) 



25 #86 •ttfflLTV^fcfc, ±Bft*S f xi (t) (i = l, 2) tel-^Tifcfcl 

17 



X(t) = [RX^t), RX 2 (t), RX n (t)r 
H i = [h H> h 2i ,...,h ld r, (i = l,2) 
N(t) = [n,(tXn 2 (tX...,n Il (t)r 



"(6) 



...(8) 
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fltsrxi (t) ftma(om^x*hz>^k*mm^x^ gfi'&ifc 

^ WHH, = [hll, h21, h31, h41] }3 .fctfH, = [hl2, h22, h32, 
h 42] SrWTJdRM-t-ft «fc 0 £. LXmm-t 5 w i So 

fs-^-srxi (t) srittt^-fr-c. ry^y^^i mm*®) z^u-tz 

E[X(t) - &x/<j&)=Hi • EfSix^t) - Six/(t)] 

+H 2 • E[Six 2 (t) • Six,*(t)]+E[N(t) • Six,*(t)] 

-(16) 

5$ (16) tC&^-C, E [•••] fi % B*M¥*&fcjj*U S* (t) 14, S (t) 

E[SiXj(t) • Six/(t)]= 1 -(17) 
E[Six 2 (t)' Six 1 '(t)]=0 -(18) 
EjN(t) • Srx,*(t)]=0 -(19) 

5t (1 8) (^fit^O <t^5^f4, ft rxl ( t) tiS^rS r x2 

(t) u:zwc:ffiBB#fcv\fc*-T?*>'5o 5£ (19) ©iwsotfcsori. 

15 HfSrxl (t) tm^in-^N (t) t©^{Cftgl#&Wcfc-e£>5 0 

Lfc^ot, ^ (16) CDT>f->y;u¥*llf4^mt L-CJSUT^-rJ;9(c. 
E[X(t) • Six/ft)]^ -(20) 

i^klt, A7jft-§-<^ h/vx (t) tf9-i§-srx2 (t) ©rvfy^ 
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rt©5fe^©#r££c©x-* ^>^H?iJ<t ft^m©Bfr£&©x-* i/V7j?^iJ(co 

0 3tt, SfSffilR^^ h/w*J&»32©|(if^SrRWi-5fc«)0«fcfeBI"Cife6. 
= V^S/^d?y^J, «© 6 8 v^lU^x-* i/^tfAsfiL £ kfcS&M© 3 

SflMRS:^* Wi/©S*©ffift© l o©n#£iJ t fcSsttSISSr f 

(t) ±"9 0^05/ ho^Ihu- -^i/v'^^Jo^Jt OT* 

©f f (tO) £ , ±<9 IhI^d y h(DM'&m h ls~—>?is>tfA'm<DV$tQ t 

it©if (ti) t^m^x. t^^d y h<Di%M t \z.j$tt&m f 

(t) ti, UTF©J;5KWe#5o 
f (t) = 

[ f (t 1) - f (to) ] / (ti-to) x (t- t 0) + f (to) 

let hu-~>^$^2KA*!l&K»;J\ gmm&^y- h/w©±«3lHlll^py h*© 
3/5©fia»P>. I$ait©fif (t) £2ftW?T*^-f58iJ&<t L-Ct>«tV\ t 
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i) W3£i£KL£&ti& 

fP S 1 0« t = i T ( i : £im. T : ¥ttl$fflfflF13) KfettS 
h^W (1) (i) = [wtx„. wtx 12 , wtx l3> wtxj £r%x:3o 
j-— If P S 2t£*/v£fatt5;fc«>(ai % &T©*#J&M»fc£*u*itfJ:v^ 

5 a— tfps 2}c^tT^satfceaeK (Sflr«»^<^ b^) £v (2) (n = 

[h,' (2) (i) , h 2 ' C) (i) , h 3 '< 2 > (i) , h 4 ' (2) (i) ] t-r-So 
T% h p ' w (i) fiqSaco^-— tfco, P #@<DT:/x-^*f-r 5 

* i ic^-rs^aiMg-efcSo ^{-l-c. j-— s l i^LTtc 

amv (,) (i) ^aiju-rfo^'b^ii-So 

10 W 0) (i) T V (2) (i) =0£&5J:5K:. W (0 (i) £fc£-f5„ 

fiJti&WbLX. UT<D&Wc 1) , c2) £i|-r o 
c l) w (,) (i) T v ( " (i) = g 
c2) ||w (l) (i) II ^ft/h<b-r^o 

15 i o &MftM?mzm^z>jjm 

( t ) . v^t h^wtmt>-rt, mtiY (o =w t x (t) tmm 

f§-§-d (t) to^^-ii^ttSJ; h^<* h/^mm^tc^ 

20 £ (MMSEli : ft/h 2 f|lil^&g2fi) , Sig?^ hW wl tt&5£ (W i e 
n e rM) X*5-Z-btlZ> 0 

W opt =R«r xd ...(2i) 

R xx =E^*(t)x T (t)] " (22> 
^=E[x*(t)d(t)l -(23) 

25 zffiiz-r&m&hZo 

z~x\ Y'itY^mm.^, Y*tiY (ommm®*. e cy] ht^^^w- 
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tzzx\ vMftwnm&m^ij&i-ctt* ±e* (21) zuT^m-rz 

60 



v*>(i)=[h;«(i),h?>(i),.-,h^(i) ] T ••(24) 



10 ^©irS, t = i Tfc*3»t3iRffl£««*©BafcHfTWR 0 (i) f*V (k) 
(i) &fflV^T&5£T?**>$Jx3o 

Rxx(0 = £ V< k >'(i) V*> T (i) + NI ... (25) 

k=l 

fcfcU NliR„ (i) tmWtt£%tcibKttM1r%mm^X'hZ> 0 *m 
PJtd*3tt5fh»TO, N=l. 0Xl0- s tL1t o 

15 sOT-s-fc^flr-s-ioiaBB^^ H^r, d (i) n»a:-c*to$ns. 

r xd (i) = V (k >*(i) -(26) 

LfciSotS (2 1) (2 5) (2 6) K«fc(9, B$8Sl t = i TK&tfST «!) ® 
jglffl*:^ 5<, 

W«(i) = (p n + N) V (1 >*(i) - p 12 VW(0 -(27) 
W (2> (i) = (p u + N) V< 2)# (i) - p 21 V (1)# (i) -(28) 
Ps =Vf l)H (i)V«(i) 
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oV»Tfi, tz tx.it. Jdfc :T. Ohgane.Y. Ogawa, and K. 
Itoh, Proc.VTC'97, vol. 2, pp. 725-729, Ma 
y 1 9 9 7, : ffl<Fs 'J\Uk ffi^SSB, v o 1 . R 

CS98-117, pp. 103-108, Oct. 1 9 9 8 KHEtRSffCl^So 
5 i i i) If-A&a— -ifps lfcftttS^ifc 

w ci> (i) =v o) (i) . 

io a^s-f ag&a* t> * if » w y tdd/p 
mmmmix'\t. mmomfett (20) ©r^f-^^wsrfflv^sr. 

15 fcfciJ: DtTftofco 

04tt, ««»1©WM<^, StlflUS"** 2©i©M^ 

^^*»bffl*$tLSl#B©3-— tfPS li»e>©«*S r x 1 (t) (D&fff* 
20 ^(Dfs-^Srxl (t) ^1^4 0^11^11, if«7^^4 25: 

«E»«7-r^4 2i»f)©UI*tt, h„ (t) **5„ 

25 a^3$ix5 2#B©3.— lPPS2 3&»e>©^S r x 2 (t) ©1S**ft©f§-^S 

rx2 (t) *&m%Ltc'&\^ wmmyjArt m^t-r) *mmmtz>k, 

22 
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5 mm(owM2'\ 

mmmm\x\^ mm&<Di&£tt (20) <or^>^j^^m^m^^ 

&©«^S:frfc5. 1"fc;fc>*>, ±fE©5t (2 1) ~ (23) fc^LfciSKl* 7 
^tt, #R8flT*d (t) , ia«B8ff?IJRn. &£TfiteW'<* h*r«*m\,*X 

W^R^r* ~< 21) 
r m i -C22) 

i*-B[x*(t)d(t)] ^ 23 > 

m-e, ttm^t h^r^ w^-^fi, i#io»- if ps 1 \z.n-rzv =.4 

r ld = [E [RX, (t) d (t) *] , - % E [RX 4 (t) d (t) *] 3 T 
~ [h„, h 2l * h 3l , h 4l ] 

20 X\ a-fps KagftflSft"** h^Srt>fc«>5wi:^-e#5. 

v'^/K/^ij^sti-cv^nf^ h 3 i la&tc lt, a-fp s 1 

23 
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mm 1 1 Ei«fcfT* oz.t &vz s„ 

m imB<DT>T1-frt><DmflrRX i (t) (D^b. Ttf'f'r ■< ~7T \"( T 
^x^^ffl^^ixS l#i^^--ifPS Ui^coft-^S r x l (t) 
#gji£fc&-<? h^h (t) ^llL^M?l^fct©^3S[fetRX i ' 

(t) t-tZo -rteb-h^ 

RXi ' (t) =RXi (t) — h ' H (t) -Srxl (t) 

mmtDMm 3 <D^m^M^ h^nrnrn 22 xn. e ci rxi ' (t) i 

2 ] ^ft/h^-T5h' n (t) ^T<D^«J^fe-C**6„ 

:;t, 1 otf>± 9 011* o FfKlWu k = 0^P>k=M (fct^f^ 11 
9) ST'^x-^^ftTV^'b^-f 5 0 

M'&h,, (t) E [ I RX i ' (t) I 2 ] 7)5 

h ' n (t) =h n (t) 

h '„ (k+1) = 

h ' „ (k) -)-u {RXi (k) — h ' „ (k) -Srxl (k) } • 
Srxl* (k) 

'„ (k) ©««Ma£L-cHu h' n (o) = o£-t-n«u:v\, 
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5 ^^©^S^^-iFP S 2 fco^Tfr*.^ ^--if P S 2 fcatt-SSflMSMR^ 
10 -e*)5„ 

jjtott, &1* Lfcr©itwciRjesn5fe»t-ci4*v^, extern, m^— =. 

4] 

Ii#l©7yft^©ffRXi (t) ry^^^TU^T^r- 

■fa^a^sfiaiss-oa.-fps i*>e>oflr-^s r x 1 (t) t<K»w*$ 

fs^gc^ h^h' n (t) *5RHtL*:3e**e)WC2#I<Z>3.— tfPS ld>5> 
25 CflfS r x 2 (t) tflaSBjfcM^ft^* h/Hi ' a (t) SrSHHUfcfe* 
£3l^fcfc©£Sfc«>-CRXi ' (t) £-T5 0 
RX i ' (t) = 

RX i (t) — h'„(t) -Srxl (t)— h' i2 (t) -Srx2 (t) 
H*©»ft4©$««*'<^ WMM-iW*2 2-Ctt, E [| RX i ' (t) | 

25 
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2 ] ^ft/HJi-rSh '„ (t) *5«fctfh' i2 (t) ZSkT(D£?\zLX-feLXj£ 

H', (t) = [h - H (t) , h ' i2 (t) ] T 
SRX (t) = [Srxl (t) % Srx2 (t) ] T 
t-tZt, E [| RXi ' (t) | 2 ] <D^ h^H ' , .( t) ^H-TS^JE^ 

o-efcsifp^?), H^^H i0Pr (t) t-T5t#, ^ 

H i0 pT ( t ) = R„' r„ 

R B 1 = E [SRX* (t) SRX T (t) ] 
r„=E [SRX* (t) RXj (t) ] 

XhZ> 0 

5 ] 

VTStTfcfftW-*-*. ^Tl-tfcW-rSOte. Vvb^5l?**fcjS'h2Jfeft (RLS 
T/l'^yXA : Recursive Least-Squares algorithm) t^'|ffiT?fe'5o 
miSg^T^x^^^fs-^RX i (t) j&>5>, T^x^^TWT^x 

^-*»e>a*$n5W*flr-9"<^ ka-srx (t) t<R«w*sfli«*-<^ h^h 

V (t) £5l@L/c:^il:£3IWct><7>£&&TRX i ' (t) ff-S. -*-£*> 
RXi' (t) =RX i (t) — H'; T (t) SRX (t) 
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H'i (k+1) = H'i (k) + R^k) SRX*(k) RXi' (k) • • -(29) 

RXi'(k) = RXi(k) - H' s T (k) SRX(k) -Oo) 

R^O^l/A-R^Ck-l) 

- 1/ A • [R„- l (k-l) SRX*(k) SRX(k) T R^-l) ]/[ A + 
SRXCk^Rss'kk-l^RX^k)] • (31) 

5 rrt-, tiakx (o<^^i) s^ft-cfcs. h' £ (t) 

rft&i-^-c©r:'7 i -*-fc:ovvr?Tx.tf, if p s 1 teSH-sgft^ft'** 

10 h feM©fil^t5ri:^#5 0 

Pl«©*tfffi*3--1f P S 2 Ido^Ttrx.^ a-lf P S 2 fcaj-TSSfiflSft^ 

[.nmmmsomm (***Ss2) ] 

<bB#£!l t 1 <D2&<Dy : — *2&»e>fTfcofc 0 
20 £tt©$tt 5 ommx-l*. ± *) p 5/ h lE^T-ilfcjfc&fcx-* 

ifl©>r>^^^^e>iHi#iiii**tt-iiLU -^^-r-So 

25 HTefcS, 

2? 
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l^TfiHTteRH-rS. ^TKfft^-fSWte, ^fr#S*ft»Tifc (LMS7;^ 

IH6©3g!B 5 LT» mi#S©T>-x^^(D(i-§-RX i (t) 

7W^^7W7yft^?>aiA$Jl5ltlMW h^SRX (t) bfc 
10 fcttftSflrfl**^ WWi', T (t) fc**Lfcft**3ll^fc'fe©«r3fc»-CRX 
i ' (t) i-T5o 
RX i ' (t) =RX i (t) — H' f T (t) SRX (t) 
LMS7/^D XAlcfcfttf, EiTOifcW 0 £o 0 
H'j (k + 1) =H'i (k) + ju SRX* (k) RX i ' (k) 
15 lo©±0IsHft^D3/ htjamtt, k = 0*»fek=M 1 

1 9) ^.X-cDt*— ^^iftTV^k©^^ 

0<m < 1/ima x 

20 ::t Imaxlt tH§Bfrm a ©ft*M"ire*>3. H't (t) 

rft^-t^T^T^x-^Ko^TfT^tf, ^-if P S lt^tS^flift^^ 

ra«o«yi*3-— tfp s 2 mov^t?*.^ ^-fps 2 Katt-ssftflMft'* 
^©m©M?w h/v©*^©«ttt, Mi&omm tmrnKfttt 
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©JgflS6<D#ifcl;:R;£$;M\ #Jx.tf, itt&ft?j£ (SMI : sample matrix 
inversion) fSJ&JflV^ r. fTS&"C&5. SMI*SO»^li, B3t*Lt 

io im&wmii 

(Autoregressive model) i^^'CfcSo 

WTftt, gflWMS^* h^©S*©-ofcft3Mejfc f (t) -C^i-rir^-r 
15 5 0 

7{^-r«t7f-, S*f (t) ©^ff^AR ; ef/l'^*t, ZZX\ v 

(t) tt % ^ajuss (&&xvxm : g) x*hz> 0 

H8r±» Hi©ii 7 ©a R^f/^^tf 2 oi^it'fcSc ms 

20 £^£5^ (z) (DfiMfjO?^ A^lCfc 19 AR^TV^ 

AR*-7vi^A^K±iEv (t) ^A^-rntf, s*f (t) #??£-et, $ 

25 H9tt, B7fc*Lfc7-f A^A (z) ©«j*Sr^s-r«BS^ny^BlT?*)5. 

H9fci3V*-C\ ilitao^a,!^ E [| v (k) I 2 ] *Mc>Hz.~?Z> £ 5 

(f (k) } i5M^©AR^f;K'ifeiltf, {v (k) } 12, 

Bl Ott, AR^TVHC&ttS^/i^A (z) <£>i£:7 >f vU*W (z) 

29 
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k^*jHKWrt©t#tt» ±IEH19<DmM7^/^m^v (k) £EI10<Z>A 
5 ixSo 

EJLtSMHLfc* »ill~6©H, «36#ifcH3J:tf2fce>rfl::SMl 
10 111 ltt, &Tfcfc^S^»*fVi'&^-#1ffcfeia^fcS. Sttl^fefcS 

Aa»billofc«*©SI*#ft&fl, j8.7te*K©^fti2:dS0S: AO k 

25 01 2ti, KTI-<ft^5TDD/PDMA^5tSr^-f1fcg:H-C*)5„ 012 
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**5, K£Lfcy<7;<— *ffifid = 5X, e,= Odeg, 0 2 =8 8. 4 de 

013&, PDMAO^d v Y^$&7FtW<:hZ>o B l 3 fcSH-J: 5 fc» P 
5 * p y %M<D 3 1 *s^t$jV* h = V^->V#^iJ, 

QPSK, e^)iS«4 0 0 k b/s 5 C ¥#!BER (try hx?-^ 
10 h) ttl 0^@©'<— * H£i£l£±9i*tirt"5o 
i) 5p«&E b /N 0 (Jl*ht-5»tt 
i - 1 ) Sffittftfltfc 

01 4~1 6£**Ky:/7HBfc»f d J&S5Hz» 20Hz, 40Hz©i 
20 £fco^T©a3S«i£©B E R^^^tl^nJ^^-To 19 A 6 fit 5 d e 

gHfc, il4~16»t, fiHUHWEfc/No (1 lfs> 
i^^Jt^aiSit, H*, Average Eb/NO T^H^ ffc^T^ 
Htt) &*U hx?-u-h (0«K Average BER "C*"t". £1 

25 Ky^-TORfa^f V^5^ ft*¥fe-ettBER«H4*s^kU-C^5„ 

F,= 2 0HzOl^:l|f)«V»jl < a^ft-CttSEfc/No 

-Ct>tt*¥ifc£:tt:'<"CE b /N 0 =3 0 d BT* 2tfr^± £v^tt£^LT^5 0 . 
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i -2) RLS^M*|Ci5«l^ 

SRLS-^MlW («*¥2fe2) c0 2ill3lCOVN-C^ftrS„ 
5 il7~19II, fc^Ks^-flttScfrfJ&SSHz, 2 0Hz, 40Hz© 

#^t'oV n-C R L S *M* Id i 5ti£<DTOB E Rttt^^ilfn^t. RLSS 
»|&teO. 9tLfc. 

10 ¥*&E b /N 0 , 7~8 dB<D'£iktf$iZX^Z> 0 it^iSM« 

f d =5Hz rotate, H3g^iSfeSrfflv^fc»^at>#tt^*<*oT 
L*ot^5. L*>U f d =20Hz, 40HzOittt > S36¥ifcSrJ8V*fc 

15 =3 0 dB-C*l~2#TS£[J:V>$#t£&^L-C^.5o 

1 -3) smi *M$i::<fc5if£ 

5) ) jfc«©fc*. *3«fctf*fcafc.3 1 

tfA'flL TO- 6 6^^#/WOx-^^^JJ?^iJ (S36%Mfe (3 1) ) SrRftfc 
25 ^iCo^Tk&ftt-So 

t£3fc3M£t LT^^T hSr-R^Mf Ufc*&lcoV»-C» g^fefcffiWc^ 

02 0~2 2fc**Ks':/9— JSaBRf ,#5H 20Hz, 40HzOi 
-&^oV^T©SM I fc^5*t^O¥*&B E RafcttSr-tftW^I". 
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Z>t. R L S ft 2 t S M I t*©Si?)fe (15) aS{Stf-gcLT*3?K 

SMI-eoUfg^fe (3 1) iS-tjliO t^«t<^oTV^5 0 dfttt. 

So 

1 i) fc«j£as0K:#1-$«H4 

TOE^No * 3 0 d B KBJfcU t) AdZ'*?*-* b Lfcl#ttit 

L-Cf'-^KM^iSlglWitlftSrffl^fcli^ (RL S"C©Jt3g#jfe2) 

02 3-2 5i:ft*Ky/7-Sfiftf i ^5H2, 20Hz, 40Hz©l 

*>x-f fiJ^K «fc 5#tt©Bfeil©Pf Ji. ?>ii5o 

aSW4it3eSrffl^fc»#t-tt, f 4 =5Hz. 2 0Hz-CJ:!)@itl^ 
i i i) A^Ky^-JSttfttJi^t-aWft 
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N 0 li30dB, Aefi5degitfc, i^i^ Ht^Silt, RLS*M$(£ 
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